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This abstract concerns studies of axonditability in human subjects, focusing on the role obtw
depolarizing currents, using measures of the physiological consequences of their activity.

The only identified Nachannel isoform at the heajtimature node of Raser is Nav1.6 but it can ke
two gating modes: transienf®8-99% of the total Naconductance) and persistenfl{2% of the total N&a
conductance). The persistent current is greater in sensory axons tharbotaensory axons afél mV more
depolarized than motorand this is sufficient to account for the greater INaP on sensory axons. The
hyperpolarization-acteted current (Ih) is internodally located, passes a depolarizing current, dependent on
HCN channels (“fiperpolarization-actieted, cyclic nucleotide-gated”). It contutes to resting membrane
potential, at least in low-threshold motor axons, and faster isoform(s) o (are) more acte an sensory
axons than motor.

The persistent Nacurrent may not be the reasonympme axons ha a eproducibly lev threshold:
instead, low-threshold axonsveaa low threshold in part because of greatepression of HCN channels. The
apparently greater imavd rectification on sensory axons than motor could be due to different isoforms with
different kinetics rather than a greater total Ih. HCN current could bee a&ttrest and could contribute to
resting membrane potential.

In the genetic channelopathies, episodic ataxia type 1 (due to a mutation in tiel ENe encoding
Kv1.1 sulunit of the fast K channel) and benign familial neonatal epilepsy due to a mutation in the KCNQ2
gene encoding Kv7.2), the same mutated ion channgpiegsed on central and peripheral axons, and there are
characteristic changes in axonal excitability.

In acquired diseases, there are plastic changes in the properties of motor axons in peripasm@gnierv
stroke, there is less in Ih. Here the axonal changes are secope@mymably reflecting changes in membrane
potential or adapte change in motoneurone properties.
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